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I.  PROGRESS  DURING  THE  CURRENT  YEAR 

The  methods  developed  under  the  previous  Contract  F49620-80-C-0020 
and  described  In  the  final  report  on  that  contract  dated  30  November 
1983  entitled  "Computer  Based  Methods  for  Thermodynamics  Analysis  of 
Materials  Processing"  by  Larry  Kaufman  are  to  be  employed  to  carry  out 
the  following  tasks  during  the  first  year  of  the  current  program: 

1.  A  combined  thermochemical  and  phase  diagram  analysis  was 
performed  for  the  Ge02-HfC>2,  Ge02~Ti02,  GeO^-Al^O^,  GeO^-MgO, 
Ge02-Si02,  Ge02-Ca0,  and  TiC^-MgO,  quasi-binary  systems  in 
order  to  define  the  lattice  stability,  solution  and  compound 
phase  parameters  and  expand  the  current  data  base. 

2.  Isothermal  section  in  the  Ge02-Mg0-Si02,  Ge02~Mg0-Ti02, 
Ge02~Ca0-Mg0  systems  were  calculated  between  700K  and  2700K. 
The  calculated  phase  diagrams  were  compared  with  available 
experimental  phase  diagrams  to  test  the  data  base. 

3.  A  combined  Thermochemical  and  phase  diagram  analysis  was 
performed  for  the  Hf02-SiC>2,  Hf02~Mg0,  Hf02~Ca0,  Al20^-Hf02, 
Hf02-Y203,  Hf02-Ti02,  Ce203-Al203,  Zr02-HfC>2,  Zr02~Si02, 
Zr02~Ca0,  Y203~Ca0  and  Y203~Mg0  quasibinary  systems  in  order 
to  define  the  lattice  stability,  solution  and  compound  phase 
parameters  and  expand  the  current  data  base. 

4.  Isothermal  sections  in  the  Mg0-TiC>2-Si02,  Mg0-Si02~Ge02, 
Ge02-Mg0-Ca0,  HfOj-CaO-MgO,  Hf02-Si02-Zr02  and  Hf02-Ca0-Y2C>3 
have  been  calculated  between  700K  and  3000K. 

5.  It  is  expected  that  the  remaining  ternary  systems  defined 
under  the  current  option  II  work  statement;  Hf02-Y203~Ca0, 
Hf02-Y203-Mg0,  Hf02-S102-Y203  and  Hf02~Si02-Mg0  will  be 
completed  on  time  during  the  present  contract. 


Figures  1-19  show  the  calculated  quaslblnary  systems 
listed  in  in  items  1  and  3  above  while  Figures  20-39  show  the 
isothermal  sections  for  the  qo'asi ternary  systems  listed 
in  items  2  and  4  above. 

During  the  year  the  following  personnel  have  been  active 
in  the  program:  L.  Kaufman,  D.  Birnie,  V.  Farber,  E.  P. 
Warekois,  P.  Neshe,  J.  Smith  and  D.  l.^y.  The  following 
technical  lectures  and  papers  were  presented  in  connection 
with  work  performed  under  this  contract. 


1.  ’’Calculation  of  Quasibinary  and  Quasiternary  Ceramic 
Systems"  CALPHAD  XIV,  M.I.T.  Cambridge,  MA  June 
1985. 


"Calculation  of  Ternary  Isothermal  Sections  in  the 
Nl-Cr-Al  and  Ni-Cr-Si  Systems"  CALPHAD  XIV,  M.I.T. 
Cambridge,  MA  June  1985. 


"Binary  Common  Ion  Alkali  Halide  Mixtures  - 
Solid/Liquid  Equilibria  in  Systems  Showing 
*l8odimorphi8m"  CALPHAD  (1986)  vol .  10,  No. 2  pp 
163-17**. 


"CALPHAD  Generated  Multicomponent  Phase  Diagrams  for 
Elements  II  Through  VI"  Annual  Meeting  TMS-ASM,  New 
Orleans,  LA  March  1986.  <  .. 
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figure  4.  Calculated  Ge02~MgO  Phase  Diagram. 
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Figure  5.  Calculated  GeO.-CaO  Phase  Diagram. 
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Figure  9.  Calculated  HfOj-MgO  Phase  Diagram 
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Figure  11. 

Calculated  HfO_-Al~0,  Phase  Diagram. 
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Figure  13  Calculated  Hf02-Ti02  Pnase  Diagram. 
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Figure  17.  Calculated  Zr02~ CaO  Phase  Diagram. 
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Figure  21  Calculated  Isothermal  Sections  in  MO-TO-GO. 
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Figure  27  Calculated  Isothermal  Sections  in  the 

GO  (1/3  Ge02)  -  MO  (1/2  MgO)  -  DO  (1/2  CaO)  System. 


Calculated  Isothermal  Sections  in  GO-MO-DO 


Figure  30  Calculated  Isothermal  Sections  in 

the  S0(l/3Si02)-Z0(l/3Zr0,)-H0(l/3Hf0  ) 
System.  ^  ^ 
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Figure  31.  Calculated  Isothermal  Sections  in  SO-ZO-HO 
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Figure  32  Calculated  Isothermal  Sections  in  SO-ZO-HO 
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Figure  33.  Calculated  Isothermal  Sections  in  the 

HO ( 1/3  Hf02)  -  DO (1/2  CaO)  -  MO (1/2  MgO) 
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